DESCRI PTI ON LI NI NG PLATE Technical Field The present invention
relates to a lining plate structured by connecting H steel beans

mai nly used for civil engineering and construction. Background Art
Lining plates are used for constructing an erection ground, an
erection floor and the like to ensure traffic above a construction
space when perform ng underground work in an urban district and the
like. Fig. 10 illustrates an exanple thereof. The illustrated |ining
plate is structured to be a pl an@ESGEEEIHEN havi ng certain thickness
by wel ding flange end parts 4 of a plurality of Hsteel beans 1 which
are arranged in parallel and att%Eﬂgﬂﬁ BLHEEpl ates 3, and then, is
reinforced wwth lateral |ibs 13. In general, lining plates are
required to have functions of (1) |load-resistant force and durability
agai nst vyvehicl.e passing, (2) surface frictional resistance for
generatiﬁ&cbpﬁ§ﬁﬁgiﬁﬁﬁg% via vehicle tires, and (3) reduction of
noise and vibr 2hLoR dULLg YGNLEL 8 PRRTEL, P7es 19h; skl peams to
be used as nenbers, specifications of welding parts, andPstz&s of
side pl ags.,apd @LB&’agohhgf_t%ﬁ?. H%?é?‘l“ﬁgaﬁ@rméﬁi el sdmde, J iing
plate to satisfy the above tuncfion (1). Patent Literature 1

di scl osegnaihkRiriggplaalse cordttirsiotiieg . the above functions (2) and
(3), in which protrusions are shaped at a flange outer face of

H steel beans structuring the lining plate and inner face materi al
having a vibration insulating function and a noi se absorbing function
such as Bubheromaderiral containing air bubbles is attached to the
inner face thereof. As illustrated in Fig. 9, protrusions 21 at the
flange outer fateing phetklssteel ubedmfare cbostedciting anl atreictceoni ke
shape having the axes parallel to the |ongitudinal direction of the
H st eel bsarndndar Erert pan Fdedircandrtioé rleidia 69 ensuhe tongliadbmie
direction of the H-steel beam Cited Literature Patent Literature

Pat ent LPt EPREGFECELCHaFRACSe VPENe RECARRILEG VER SLATPIOSe WO 1n an
7- 247506 Patent Literature 2: Japanese PRatent plication

Lai d- OpeHTRBD 62516785238 HnhBary bkt Vel off illustratés an example

thereof. The illustrated lining plate is structured to be a
planarrectanglehavingéertainthicknessbyh@ldingflangeend
parts 4 of a plurality of H-steel beams 1 which are arranged
in parallel and attaching side platés 3, and then, is reinforced
with lateral libs 13.

In general, lining plates are requifed to have functions
of (1) load-resistant force and durability against vehicle
passing, (2) surface frictional resistance for generating
driving force via vehicle tires, and (3) reduction of noise and
vibration during vehicle passing. Sizes of H-steel beams to
be used as members, specifications of welding parts, and sizes
of side plates and laterzl libs are determined for a steel-made
lining platé to satisfy the above function (1).

Patent Literature 1 discloses a 1lining plate, satisfying



Techni cal Probl em By the way, owing to increased requirenent

| evel of performance inprovenent of slide frictional resistance at
rainfall time and counterneasures for noise and vibration, it is
becom ng popul ar to perform surface coating on protrusions with
resin-based material, asphalt material or the like. The

| attice-like protrusion shape illustrated in Fig. 9 considered to
performan inportant function for fixing surface coating is

desi gned &S ghaae Ifpreitians édhdind 6R) ofitbwhhghdiratctusi expssednnred
not on the assunption of a pIyigg{surface coating. Wth respect to

the | attifdedl F4@19? QUTRT dRcshapei vit etk heams egrarturdpgcehe Helning
protrusions are forned in two directions, at |east two types of ml

1 5" haPa %Rk daTid LARE TR} S o PE O g oS e i
:gquisregg(@c%?ogl)adf o éc orcgri%n%%/, tnh%iprlesg:gt in\feggi on tkgs an
glﬁjaegthi ri\}i re 319 iPn ﬁa p‘? e_l_ r%l (rg’gt%? 1'flfcse_B tFd%t o .
pr ogessi r?%%ggs i?’;égni%e?%irggléégf%t%%t%aﬁe%%gbﬁg% Eﬂﬁé%nﬂﬁ%%—[ﬁ%ﬁcﬁof
the presant ;hAYERLERRACIR QﬁgacbtengthéFoﬁgez;OA&OWﬁéWE{Eggg-%ﬁéer/\

lining plate formed by conneCting-a plurality of H steel

whi ch seghicenak shapgssad€l tdessarR #oedmell Whkeha hed ot Se Of 1 £ e
outer faces and longitudinal directions are aligned, wherein each

H-steel hesimhashs dkesgeaorl sl fracehenlvwhgehugt hapedi rket peRtsHsiHENS
are formed in a single direction. 2. Alining plate formed by
connect i kgsaecpllubaknt ywnof tid stheelpareamnslicfulw ol reedtiiconado ghapes i s
t he sane and of which heights of flange outer faces and | ongitudi nal
di recti odsongriéugliingdedirection wiertdien Headteed $te@wl. beam has a fl ange
outer face on which stripe-like protrusions are fornmed in the

| ongitudinal direction. 3. Alining plate fornmed by connecting a
pIuraIit%,of H-steel beans of which sectional shapes are the same and
of whi ch“RéEPGhE4teER T Enge outer faces and | ongitudinal directions
are alig in an Hsteel beam of which flange outer

Beg, . wher e

face hasFetPRheltFREESMEEr usions in the |ongitudinal direction and an
H steel beamo ich flan outer face_has stripe-Like.protrusions
1 5 d rectton BEFRG HeFBORGPERI &¢ UBOERESFoRGEELY ARPIACFEGPTon are
al t er nat c ct.ed. 5_4. Il ning plate formed by connecting a
pIuraIit%g%F %ggﬁeg?'bgané?épswhich sectional shapes are the sane and

of which heighpg:ghtftangeaeuter ot aggsannde! @agkhudhpah ;dhreshi ons

are aligned,
Laid-Open No. 62-107802

Surmmmary of invention
Technical Problem
By the way, owing to increased requirement level of
performance improvement of slide frictional resistance at
rainfall time and countermeasures for noise and vibration, 1t
is becoming popular to perform surface coating on protrusions
with resin-based material, asphalt material or the like. |
The lattice-like protrusion shape illustrated in Fig. 9

considered to perform an important function for fixing surface



wherein an H steel beam of which flange outer face has stripe-Ilike
protrusions in the |longitudinal direction and an H steel beam of

whi ch flange outer face has no protrusion are alternately connected. .
5. Alining plate forned by connecting a plurality of H steel beans
of which sectional shapes are the sane and of which heights of flange
outer faces and | ongitudinal directions are aligned, wher ein
an H-steel beam of which flange outer face has stripe-Ilike

prot rusi epgtiinga ig destigaebemgipaldendinc dher aandifel dromyi thedinml
direction and an H steel beam of which flange outer face has no

prot r usi GAFEEtd YaPXBPRAE YL Enebtigee asgurtid an AfndPpl Bt Y fETafiThg
to any one of clains ein the strlf%E i ke

prot r usi 6R& 409t hveFénWRﬁﬁ%ltof Eﬁﬁ%t% kg g&r é‘éﬁﬂ%%h%pe of
protru5| he| % %ﬁl@g nat, | es thano nn1and ar t| en the
brot rusi & h§| JREeEna i pRerr Ee P 55 g e Shatto. 07
and noj[ ttg%lﬂso gt é“%&’é’t‘?‘%&?’%ﬁb%s%%%ff lls tﬁg(}g'}g@end:%%uired

Accord|n fese Inventl proce ng cos reqU|re
protrusi ?Bdf LT B GARDE 199 %a‘“s% agd e e%nc %{, 8) .
| attice-l1ke protrusions are p esse on a flange o ace of an

H-steel beam Aeegrdinghy, aRel %é@%ﬂ%'!ﬁvéh@h%ﬂ Hh%t%nQBbW%b%hto
fixing stability of surface coa ing is the same or nore than that in

a case opravliakt hCeihikg PIoteUssOInghapenener bt @btpidedsiobeiiipe
remarkably effective for industry. Brief Description of Draw ngs

Fig. 1 i shanhexpbaoatorfiperspeabivety efvafrfadd nbagipgased acehraisng
to an enbodi nent of the present invention viewing froman obliquely
upper sigeocessing cBisg. tRansbafoeepl anat ory perspective view of an

H steel beamused for the lining plate illustrated in Fig. 1. Fig. 3
is an explanatory view of stripe-Ilike protrusions. Fig. 41s
an expl anatory perspective view of a lining plate according to

anot her ERbBEIRBNFCOFPTPRESHr esent invention view ng froman obliquely

upper si de. an ex | anat ory view of sanpl e bodies
used as exanplgge Ob]eé% OfFFge BrTS tﬂhQﬂﬁﬁ&ﬁdﬁbéﬁ?ﬁ e 2t g with

bet ween g rig 2&/ shear | gads and push-out slide anDunts
Fig. 7 i PewPrAAPCRERAG ‘rel ati on between a ratio h/P of a

protrusign hei ﬂq%ngang‘tgrf%gn{é% 89 do%l%rc\{:%_lngfa %’l%fﬁ’?ﬂt’}}‘glf H-steel

hori zontal shea
beams of which sectional shapes are the same and of whi¢h heights

of flange outer faces and longitudinal directions are aligned,
wherein each H-steel beam has a flange outer face on which
stripe-like protrusions are formed in a single direction.
2. A lining plate formed by connecting a plurality of H-steel
beams of which sectional shapes is the same and of which heights
of flange outer faces and longitudinal directions are aligned,
wherein each H-steel beam has a flange outer face on which
stripe-like protrusions are formed in the longitudinal
direction.
3. Aliningplate formed by connecting & plurality of H~steel

beams of which sectional shapes are the same and of which heights



Fig. 8 is an explanatory view of a nethod of processing a

| attice-1ike protrusion shape. Fig. 9 is an explanatory view
of the lattice-like protrusion shape. Fig. 10 is an explanatory view
of a lining plate. Fig. 11 is an explanatory perspective view
of a lining plate according to another enbodi ment of the present
invention viewi ng froman obliquely upper side. Fig. 12 is an
expl anat ory perspective view of a lining plate according to another
enbodi nett 6lantie priesediadeasvendi bongd twding ¥ ddmeant iohis quel 3/l ipped,
side. Description of Enbodi nents A lining plate according to
the present i|nvVBREredR asoPtrstredt bepmpeinshhali glga@@m%tﬂ k@ace has
protru5|ons formed on flange outer faces thereof in a sin

di recti of. rﬂﬁerﬁékﬁoPFSWFﬁélOPﬁelBrégénioﬂﬁ%EH@FBﬁlmﬁ+Fe% lﬂ%s%?@b@ﬁ
in detail, with.r ferenc he..dr awi ngs 1is an

expl anat 57 EFEAWE6ATS o 51p|%a@gfc g dr e fh 8 the
present inventiaon. Fi l. anat or view .of -an FLst beam
used for PR PFnlﬁS 6%ate4ﬁr%f % &?ﬁﬂ?lﬁng?P ﬁ&ﬁ%?dréﬂn s are
bor spect 1R ak SM gl WL JANe Rl Sk LLR AL, obldidlan upper i de.

The Iining ate 1's structured by we ng a H-steel

beams 1 qf whigh SeGid %mgkesf@ﬁ@éd ggzecarn?eé@mg arw@amwff}ﬁimzél

of flange outer faces 11 and |l ongitudinal directi‘ons are "aligned

whil e adpaeeBtof haRes L6k DSIA S shadkd aMekdedanidhant- st fak cheddht s
| ocated at an end part of the lining plate has a side plate 3

at t achedoliet \eege upieir gadekosed fdrajigrsiiataladsrdethenr’ga e S deyfate
of the lining plate. Arolling direction of the H-steel beam1 is the
| ongi t udi nal diwheceionaand-sheell aage ofitenidflaceldigefouter Hstedas
beam 1 is provided with stripe-like protrusions which have a

plurali tyt@ﬁppréﬁ&c@spmtrgﬁipn@céss’ehlei hontret h@hgk t udi redt don eotd am
at regular intervals. Fig. 3 is an explanatory view of

stri pe-| Hkétpedt Pasmons . winich rﬁlr?é“—gﬁ leeiterof AESI BAS MO ikr dlorwekln gire
define a ratio h/P between a protrusion height h and a protrusion

i nt erval 2P*§5788eLy ERBALETE i ng stability of surface coating and to

obtain o eratl fric n orce ecessar for vehicle dri
et OBt o Rl E1 B0 A BOTERSY W 2 i e
| oad (a sized v

specific%?ﬁfonﬁsefwwﬁﬁg%eﬁ’év%}a R R e SRR SRR R ECRLS
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e gonor St e iy arThe T srcas UL ie g o0y BeRRats s 08 AlRhfede
present invent{QB-8as 2nPELEOLERNGEhAEHCInESh eﬂf‘éﬁé‘e fdud g siabifdd y

of lining plate surface coating against a shear |oad being 90 kN or
| arger iBgteopsidekathopt Ohs AHRE Ot TAHE rbWEB8ndSe 8n§ H &t YeddLdOTaf Ao

| ong-term usage agai nst the abovenenti oned operati onal frlctlon force
l evel . the longitudiral direction and an H-steel beam of which flange
outer face has no protrusiocns are altgrnately connected.
6. The lining plate according to any one of claims 1 to 5,
wherein the stripe-like protrusions at the flange outer
face of each H-steel beam has a protrusion height being not less
than 1.0 mm and a ratio between the protrusion height and a

protrusion interval being not less than 0.07 and not more than

0.2.



Wheel load (T live load) : 100 kN (per each wheel) Inpact |oad :100
KN x 1.4 = 140 kN Friction coefficient at dry road surface (asphalt)
0.8 Qperational friction force : 140 kN x 0.8 = 112 kN (per
each wheel) 45 kKN in sanple body with respect to wi dth conversion

sanpl e body width (200 nm / tire width (500 nm x 112 = 45 kN

Table 1 indicates a test result of influence of the protrusion height
h and the protrusion interval Pto fitting strength of surface

coati ng. REyehtegepes Bddeovss ocdhtlaiveed don cutting an H-steel beam
with stripe-like protrusions (01-1/P5_0.25 as the protrusion height
being 0 to 2. 5Aﬁﬁpéﬁangh§0pﬁbﬁrngﬁéﬁnmnﬂ@wvam1@@un@rg§e@@pn@bq@§t200
mmin | ength and perform ng surface coating hori zont al

shear Ioé@qwé§eﬁe§§ﬁranﬁﬁuﬁépngﬁFQFPQ Eﬁ§hpﬁgr%@%c%ds%ﬁm%%%eﬁd%?N%g

fixing part |n a sﬁ %g ? ng_r trlcted in the vertical dirgction

after at CAcHi h§3% L8561RG™ Fg BIB ERS48API BT BARFCAFEREA S rd ange

adhesi ve of a reactl acryl i y tensile_shea stren th.is

T or PRFGE: Facy pibrl B chse BRah PROEPEaI A Hei Gt ZRCRRERELYS

PrOtrus'QEnlng plate of which fixing stability of surface coating is
the same or more than that in a case of a latitice~like protrusion

shape can be obtained as being remarkably effective for

industry.

Brief Description of Drawings
Fig. 1 is anexplanatory perspective viewof a liningplate
accordingtx>anembodimentofthepmesentinventionviewingffom
an obliquely upper side.
Fig. 2 is an explanatory perspective view of an H-steel
beam used for the lining plate illustrated in Fig. 1;
Fig. 3 is an explanatory view of stripe-like protrusions.
Fig. 4 is anexplanatory perspective viewof a lining plate
according to another embodiment of the present invention

“viewing from an obliquely upper side.

Fig. 5 is an explanatory view of sample bodies used as
examples.
Fig. 6 is a view indicating relation between horizontal
shear loads and push-out slide amounts.

Fig. 7 is a view indicating relation between a ratio h/P
of a protrusion height h and & protrusion interval P and maximum

horizontal shear load.



interval P(nmm) h/p Maxi mum hori zontal shear load (kN) No protrusion
0 - 0 33 2 Shape

Fig. 8 is an explanatory view of a method of processing
a lattice-1ike protrusion shape.

Fig. 9 is an explanatory view of the lattice-like
protrusion shape.

Fig. 10 is an explanatory view of a lining pla£e.

Fig. 11 is an explanatory perspective view of a lining
plate according to another embodiment of the present invention
viewing.from an obliguely upper side.

Fig. 12 is an explanatory perspective view of a lining
plate according to another embodiﬁent of the present invention

viewing from an obligquely upper side.

Description of Embodiments

.A lining plate according to the present invention adopts
H-éteel beams having stripe-like protrusions formed on flange
outer faces thereof in a single direction. In the following,
the present invention will be described indetail with reference
to the drawings.

Fig. 1 is an explanatory view of a lining plate according
to an embodiment of the present invention. Fig. 2 is an
explanatory view of an H-steel beam used for the lining plate
illustrated in Fig. 1. Both drawings are perspective views
viewing respectively from an obliguely upper side.

The lining plate is structured by welding a plurality of
H-steel beams 1 of which secticnal shapes are the same and of
which heights of flange outer faces 11 and longitudinal

directions are aligned while adjacent flange end parts 4 are



i nvention protrusions direction) in the present (Stripe-like in a
single Direction 0.5 10 0.05 59 3 0.7

welded. The H-steel beam 1 located at an end part of the lining
plate has a side plate 3 attached between upper and lower flanges
at a side being a side face of the lining plate. A rolling
direction of the H-steel beam 1 is the longitudinél direction
-and the flange outer face 11 of the H-steel beam 1 is provided
with stripe-like protrusions which have a plurality of |
protrusions 21 processed in the longitudinal direction at
regular intervals.

Fig. 3 is an explanatory view of stripe-like protrusions.
A stripe-like protrusion 21 is formed to define a ratio h/P
between a protrusion height h and a prot;usion interval P so
as to ensure fixing stability of surface coating and to obtain
operational friction force necessar& for vehicle driving.

Qperationalfrictionforce {a shear load) calculated from
a T live load {a two-wheel load of a large-sized vehicle) used
in specifications for highway bridges is 45 kN in sample body
width conversion equivalent as follows. There may be a case
to be described as generated friction force level (45 kN) due
to the T live load. The present invention has a performance
target to ensure fiiing stability of lining plate surfacer
coating against a shear load being 90 kN or larger in
consideration of approximate twice as a safety factor for
long-term usage against the abovementioned operational

friction force level.

Wheel lcocad (T live load) : 100 kN {per each wheel)
Impact load : 100 kN x 1.4 = 140 kN
Friction coefficient at dry road surface (asphalt) : u



10 0.07 102 4 1.0 10 0.1 115 5 2.0

= 0.8

Operational frictibn force : 140 kN x 0.8 = 112 kN (per
each wheel)

45 kN in sample body with respect to width conversion

sample body width (200 mm) / tire width (500 mm) x 112
= 45 kN

Table 1 indicates a test result of influence of the
protrusion height h and the protrusion interval P to fitting
strength of surface coating. Each sample body was obtained by
cutting an H-steel beam with stripe-like protrusions
{0=£h/P<0.25 as the protrusion height being 0 to 2.5 mm and the
protrusion interval being 10 mm} to be 200 mm in length and
performing surface coating.

A horizontal shear load was measured by horizontally
pushing out a surface ceocating fixing part in a state of being
restricted in the vertical direction after attaching a loading
Jjig to each sample body with a.strong adhesive of a reactive

acrylic type (tensile shear strength is 24 N /mm® or larger).



10 0.2 148 6

2.5 10 0.25 151

of shear

[Table 1]
Protrusion | Protrusion hsﬁraileonrlxu:;l
Case Shape height interval h/P
b (mm) P (m) shear load
(k)
1 No pretrusion 0 — 0 33
2 Shape in the present 0.5 10 0.05 59
3 invention (Stripe-like 0.7 10 0.07 102
2 protrusions in a single 1.0 10 0.1 115
5 | direction) Direction 2.0 10 0.2 148
— of shear
I load
6 | 2.5 10 0.25 151

Fig. 7 illustrates relation between the ratio h/P of the
protrusion height h and the protrusion intexrval P and the
maximum horizontal shear load. When h/P is smaller than 0.07,
a bearing effect due to the protrusions is not sufficilent.
Accordingly, the surface coating slides and sufficient fixing
cannot be cbhtained. ‘As a result, the maximum horizontal shear
load cannot reach the target performance approximately being
90 kN or larger.

On the other hand, when h/P exceeds 0.2, the fixing
strength is not increased cwing to occurrence of shear fracture
of the surface coating itself. Accordingly, it is defined to
satisfy 0.07<h/P<0.2. Here, the protrusion height h is set to
be 1.0 mm or higher to ensure fixing stability of the surface
coating and to prevent performance from being drastically
decreased even if dust and the like are stuck to the surface
during attaching coperation of the surface coating.

bnanH—steelbeam,stripé—likeprotfusionsareprocesséd
on one flange outer face or both £lange outer faces in accordance

with necessity of surface coating of a lining plate. The
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stripe~like protrusions having a plurality of the protrusions
21 in the longitudinal direction at regular intefvals are
processed with hot rolling by using a down roll (e.g., a U2 down
roll in Fig. 8) to which grooves are arranéed in the roll
circumferential direction at regular intervals.

In-the lining plate according fo the present invention,
the protrusions at the flange outer face of the H-steel beam
are shaped like stripes in a single direction parallel to the
longitudinal direction of the H-steel beam. Accordingly,
processing cost reguired for protrusion forming can be reduced
compared to a conventiocnal lattice-like protrusion shape.

Currently, the most inexpensive method of protrusion
forming is to form protrusions at the same time when performing
rell forming of an H-steel beam (Patent Literature 2). In the
present invention, owing to that the protrusions are shaped into
single~direction protrusions, the protrusion forming can be
performed with one type of a mill roll and one time of rolling
pass. Accordingly, processing cost for manufacturing an
H-steel beam can be reduced by approximate 10%.

Further, since the protrusions are shaped into
single-direction stripe-like protrusions, the protrusions
have less defective parts compared to traditionally-shaped
(lattice-like)protrusions. Accordingly, contacting surfaces
between the protrusions (steel material) and surface coating
material are increased and fixing stability of the surface
cocating is increased.

The lining plate of the present invention can provide

10



superiorhorizon%alshearloadevenwhenbeinginstallaﬂsg&hat
the direction of the stripe-like protrusions is parallel to a
direction of vehicle passing. However, it is more preferable
to be installed as being perpendicular thereto under adverse
conditions.

Fig. 4 is an perspective view, viewing from an obliquely
upper side, of a lining plate formed by alternately laying an
B-steel beam of which flange outer face has stripe-like
protrusions in the longitudinal directién of the H—steél beam
and an H-steel beam qf which flange outer face has stripe-like
protrusions in a direction being perpendicular to the
longifudinal direction of the H-steel beam. The protrusion
height h of each H-steel beam is 1.0 mm or higher as satisfying
0.07<h/P<0.2.

Since excellent horizontal shear load can be obtained
regardless of the vehicle passing direction, the illustrated
lining plate is preferably used at an intersection and the like.
Here, two types of H-steel beams are required to form the
illustrated lining plate. However, since the processing cost
of each H-steel beam is inexpenéive compared to a traditional
protrusion shape (lattice-like shape) as described above, it
is possible to manufacture the lining plate approximately at
the same cost as the traditional protrusion shape (lattice-like
shape) .

Fig. 11 is an perspective view, viewing from an obliquely
upper side, of a lining plate formed by alternately laying an

H-steel beam of which flange outer face has stripe-like

11



Fig. 7 illustrates relation between the ratio h/P of the protrusion
hei ght h and the protrusion interval P and the maxi mum hori zont al
shear | oad. When h/P is smaller than 0.07, a bearing effect due to
the protrusions is not sufficient. Accordingly, the surface coating
slides and sufficient fixing cannot be obtained. As a result, the
maxi mum hori zontal shear |oad cannot reach the target performance
approxi mately being 90 kN or |arger. On the other hand, when
h/ P exce®dot@usionseini Rhﬁglcquetngiiﬂab dmeqtms:rreézieah@v@ﬁn@t@@l beam
occurrence of shear fracture of the surface coating itself. _
Accor di ngRg, an H-is§ egéf e of v iskEh §f19‘nGeG’i@'éL§‘1P§aEe 80 RRRErusion.
protru3|on helaht h is set to be_ 1.0.mm or gﬁsr fo ensure fixin

stabili t h@fp:f Bragier e Tyt hncbf §ﬁ&ht%'%1f%%3e aﬁb#‘?ﬁ?ﬂﬁrﬁ'é’tﬁ%ﬁo 8
b d t d d | ik

tﬁ'en?ur¥3%e u@ﬂ%a Tt gi%?ﬁeﬁae%%ﬂjr%ﬁbﬁgc?f /?mof Zhe BOSE ARG fon
| H- |

oot oopD be B HftFornéd B '?JSS SHP HDEEEET AL ihout

fl ange ou ces accor ance

hECESSIt¥rgEr§g5B%%Q C§§ﬁbggm9£e9151nbfgtﬂgagﬁrfggg coating such as
resin-based material and asphalt materizal is rich in elasticity,
fixing force is transmitted without causing cracking and
breakageasanm;aéprotruéionspartlyexistcxztheliningplate
surface. Accordingly, the above structure can be adopted.
Fig. 12 is an perspective view, viewing from an obliquely
upper side, of a lining pilate formed by alternately laying an
H-steel beam of which flange outer face has stripe-like
protrusions in the direction being perpendicular te the
longitudinal direction of the H-steel beam and an H—steel.beam
of which flange outer face has no protrusion. The protrusion
height h of each H-steel beam having protrusions is 1.0 mm or
higher as satisfying 0.07<h/P<0.2. Cost reduction can be
further performed by partly using H-steel beams without
protrusions. Since material of the surface coating such as
resin-based material and asphalt material is rich in elasticity,
fixing force is transmitted without causing cracking and
breakage as long as protrusions partly exist on the lining plate
surface. Accordingly, the above structure can be adopted.
Here, the drawings described above illustrate structures
having protrusions on both upper and lcower faces of the lining

plate. However, it is also possible to adopt a structure that
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stripe-like protrusions having a plurality of the protrusions 21 in
the longitudinal direction at regular intervals are processed with

hot rolling by using a down roll (e.g., a U2 down roll in Fig. 8) to
whi ch grooves are arranged in the roll circunferential direction at
regul ar intervals. In the lining plate according to the

present invention, the protrusions at the flange outer face of the
H-steel beam are shaped |ike strifes in a single direction paralle
to the | ;igittidiieals aireefervad gintherHast eepebelane Adcer Hinghy plate
processi ng cost .required for protrusion form ng can be reduced
conpar ed %o P& GoMEHtGIshA238Ng d&99ke prot rusi on shape.

CUrrentI¥, th§ﬁ§PSt i nexpensi ve nethod of protrusion formng is to
formpro 12 at the same tine when performng roll form ng of an
H:steel beam (Patent Literature . In the present .invention, own
Lo that the pr Brt 8as By Criio Tt Ui S SR sy S 0 s Y Bk
the protrusi rm N rtarmed w type of ] roll
and one tﬁ%%écqﬁpj (r%ﬂul%%gn ?%gls ls% et e%gc g%&%;lgle\%éhg rhgag’gsnsq/ Plag cic?Lofs%ﬁf%Jlré

manuf act w4 ieel Qﬁﬂﬁﬁp jdrat e 10%
Further,%gkﬁgg%gﬁgrgﬁgﬁfhgﬁggiqgggggkape |§?§*§?ﬁg%§¥ifreg%%6n%
stripe-lijke upiekbius @B8LcHNSaRp DL IMSH 0SS MRy lesampekesbhyenPRIAS a
conpared to traditionally-shaped (lattice-like) protrusions.

Accor di nglrpt reenlcacthagesyl bacesebet weeprbbeupi ohs st odsrdsheeto the
material) and surface coating material are increased and fi xing
stabi | i t yedfatiekle axtr, f @acsaopdtel bgdys havimneasedhalee (dtmipg-iliddee of
the present invention can provide superior horizontal shear | oad
even wheprigicngionst aktedrdonghiae tthee pdiesectti anvehttbe,sandpe-damkele
protrusions is parallel to a direction of vehicle passing. However,
it is noPedyrefiéhabite PretFeisiedEalkisedeasiesiasy per pendi cul ar thereto
under adverse conditions. Fig. 4 is _an perspective view

vi ewi ng from aR26Bl $3ftely Rasheias detabred BY Fuf§ incee Hothestl ean
alternately laying an H-steel beam of which flan outer face has

St et poc) FRENOPEPT BSPORES; ST heS| St (AN U Rog DR ot i g e
beam and antH—steeI beaE1of §hiqﬂbflaqﬁg outer face has stri e-Iim%
prot r usi 878 S R% " 4Fr BEFLBAMBET ng’ Herpehdi i &t e I'6ridi udiSHI°
directionco : I M. .. The. pr o, I i , :
ot eel BLanerde TP ERTha 0L P iR P A5 Gy R e 4
Since exgeblant B Lzonkaloshealbaad Cancbe ahlaneh; et dhe ety
the vehicle passing diréction, the illustrated lining plate is
preferabbitﬁ%ﬁgnétaaﬂobﬂﬁﬁhsﬁﬁg'QB 2Bent Rambike hdder & thve tRehOf
H steel beans are required to formthe illustrated’lining plate.
However , aghBegveher pr 662551 vg a@asilief t gpeh(ddrdiosd sheamlisad 24 N/mm?
i nexpensive conpared to a traditional protrusion shape (lattice-Iike
shape) asrdéseykel¢d above, it is possible to manufacture the |ining
pl ate approximately at the sanme cost as the traditional protrusion
shape (latticeFfigked shdpeptes relat oy betivden hnrperspedt sveawileads
viewi ng froman obliquely upper side, of a lining glate formed by

al t er nat ahgl paghnguanshideeamobagm. of Thvpi Baxinangehearetofdaeahathe
stripe-like_ protrusions in the |ongitudinal direction of the H steel
beam andSBATRCSt EBRTHBEANPEF LRhPEN tPPaRGE SEBe A NVEEE LIRRs ShGPe

protrusign, The protrusion height h of each H steel beam havin
pr ot r usi gﬁEIF‘EeIEGQWSPtHPSHQBS;S aggh Fgﬁyi‘:ﬁ&vﬁ}‘@?."ﬁﬁ prté&é?wn

reduction, can g % tther.performed by partly using H-steel beans

wi thout BPBPFuSTBRb CErhaBonBET T APLBR St nEoE6r LRo& Gotiig TEHER -as
resin- baggd Bl eriAle Andsasphalds MR fhohSeLhol LLi8lAsth Ol snen
fixing forcé rs’transmtted W thout causing cracking an reakagé as

long as BLOLEH$hENEnRALLLY mEX! ShedR &Bﬁd')i BiENGnl! 3h8 U katEpe-11ke

protrusions) of the present inventicn largely exceeded that of
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protrusions are fornmed only on an upper face of a lining plate to be
a' vehicle passing face. Exanples A test was perforned to
exam ne fixing strength of surface coating by using H steel beans
each having a different processing state on a flange outer face
thereof. Fig. 5 illustrates tested sanple bodies being a sanple body
having a protrusion shape (lattice-like protrusions) according.to the
related art, a sanple body having a shaae (stripe-like protrusions)
accor di n@heopfﬁ*ér}éﬁé@@rﬁhﬁﬁﬁ/éﬂ@ﬁéﬁceaﬁé & BE@presbody) ik hbatrelated
protrusions as_reference. Each sanpl e body was obtai ned by
cutting &FtH sPBEI 1BEdEfH W%Hlﬁgogﬁﬂspeﬁsoﬁﬁiﬁnﬁe YER s kife st TBES200

nun in length and coatin The_t formed wth
et hod CORUHGR SBH AP st AP G RS B AR S & AEoMh g ] KhAG RA4RY n
a state of ei.ng restrl t dlnthev tlcal ect.i.on roatt h|ng
a | oadi ngY %g 6 dall stgf %I gnﬁl@&?e\ﬂ s rsg: dﬁé’s@? tg]fe fur ace
reactive i,C p

Fi g. 6 i nglgg% w%él(gc%éfoeﬁﬁé# %E) oerd': ggd%g%t %ear eO%anjg{%%%%%uss wFout
slide ampyntge T8 #R4 My shear |oads at the surface coating parts
of the present invention shape (stripe-like protrusions) and the
conventional ppretEyStioth ehapesdhstd bee: ﬁg@l@%? HThNDn VeE Be idhdde
same range. However, initial shear stiffness enot edbya sl i de anount
when obt abmn;nget—hek@aplrmmushe@rs | @eFd)khef pireeestapervesitiipednkeahe
protrusions) of the present invention |argely exceeded that of the
pr ot rusi pmosirapeofl sihapeetlldtde qu-adtirkesisbapk ) obf tihe rellated art) , Ahe

| arge sliding did not occur between the surface coating section and
the H st edbvbearreededet shapmnaratdrt fnieddnn ifovest Llemelsodbhai) due
enhanced fixing stability of the surface coating was confirnmed

conpar edtPot]tl‘hg[{ 1dwer heagron rilisi endshapt ofS tHaesel aPBdtRg tcontrary,
Here, with each sanple bqdy having protrusions (the shape

(stripe- FPReSHIRLF L‘%‘idc}ﬁ@)’-t Puﬂth%r‘ﬁFé‘ééh?nF ﬁ'(/ae%tlloc‘}’nlﬁn@’filf@ e on
shape (lattice-]ik of the related art t he above ceeded
Thar Seneant M€ BEIiT Ehe el s e R bt boe e 95 R A
t he orde Ewéé 'le 1O§the contrary, the sanple body w thout
protrusmns s*l ow' rnff i'ng strength as falling bel ow the generated

friction force level (45 kN) due to the T live |oad. Reference Signs
List 1H steel beam 2Lattice-1ike protru5| on 3Side plate 4End part

5H- st eel RReaRLUiENeyL RN 85 LYSi ons

1 H-steel beam

2 Lattice~1like protrusion

3 Side plate

4 End part

5 H-steel beam without protrusions
11 Flange outer face

13 Lateral lib

21 Protrusion
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11Fl ange outer face 13Lateral |lib 21Protrusion CLAIMS 1. Alining
pl ate fornmed by connecting a plurality of H steel beans of which
sectional shapes are the sanme and of which heights of flange outer
faces and | ongitudinal directions are aligned, wherein each H steel
beam has a flange outer face on which stripe-like protrusions are
formed in a single direction. 2. Alining plate forned by connecting
a plurality of Hsteel beans of which sectional shapes is the sane
and of which heights of flange outeflLhd¥es and | ongit udi nal
directions are_aljgned, wherein each H steel beam has a fl ange

outer fade on whiEh-RY PLaéel fck@“%ﬁiéﬁ’r%ﬁféﬁ%tjaﬁ%aflb*%l%wpﬁé{ stee

| t udi_nal plate, f db

bl ural 1 pens e B ThasrEl ofe i e asEer ¢ gﬁgfsrﬁ%agﬁi SFehEfk idhea
o i e k5o M A e g0 o gl et e,
face hasw%%&‘e&?x m‘&&@]{ %ttrelésﬂ WS, t?%' Sc%“ F;Ie?e% cya[ceect |,0n,ANd, an

H steel beamo |"ange outer ace ha I Ke protrusions

in a diregtiir-heidg g%rt&%q'o%@ alrd dAed ong dat udi-nale fo&Céﬂl% are

alternately Connecte lining plate fornmed by connecting a

plurality,of mﬂmnqogaaﬁeofoﬂrﬁwby&%ﬂﬂ%néamﬁﬁ Re sadE-and
of which hei ghts of flange outer faces and | ongitudinal directions :

are al i ghedms of whichwbeteionan dhageeh shegmsehenbhelof WBNER MRt s
face has stripe-like protrusions in the longitudinal direction and an
H st eel béafilafgahiutef fanges and erorfaiceidias Indipeativaisoararel igned,
al ternatel y connected. 5. Alining plate forned by connecting a
plurality of Hwhezelnhemms Hof tekildhe are binison 411 aglgapest ar € adweos artel @nd
of which heights of flange outer faces and | ongitudinal directions
are al i ggégipe-like protrusions are formed in the longitudinal
direction.
3. Alining plate formed by connecting a plurality of H-steel
beams of which sectional shapes are the same and of which heights
of flange outer faces and longitudinal directions are aligned,
wherein an H-steel beam of which flange outer face has
stripe~like protrusions in the longitudinal direction and an
E-steel beam of which flange outer face has stripe-like
protrusions in a direction being perpendicular to the
longitudinal directiecn are alternately connecfed.
4. A lining plate formed by connecting a plurality of H-steel
beams of which sectional shapes are the same and of which heights
of flange outer faces and longitudinal directions are aligned,
wherein an H-steel beam of which flange outer face has
stripe-like protrusions in the longitudinal directicn and an

H-steel beam of which flange outer face has no protrusion are

alternately connected.
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wherein an Hsteel beam of which fl ange out er face has stri pe-1like
protrusions in a direction being perpendicular to the |ongitudinal
direction and an H steel beam of which flange outer face has no
protrusions are alternately connected. 6. The lining plate according
to any one of clainms 1 to 5, wherein the stripe-like
protrusions at the flange outer face of each H steel beam has a
protrusi on height being not |ess than 1.0 mmand a ratio between the
protrusi @n hei ghkl%#félg 21pitet Fesnes byre et t ey age hivtal blsg of s teey
and not nore than_Q. 2. ) o ,
beams of which sectional shapes are the same and of which heights
cf flange outer faces and longitudinal directions are aligned,
wherein an H-steel beam of which flange ocuter face has
stripe-like protrusions in a direction being perpendicular to
the longitudinal direction and an H-steel beam of which flange
outer face has no protrusions are alternately connected.
6. The lining plate according to any one of claims 1 to 5,
wherein the stripe-like protrusions at the flange outer
face of each H-steel beam has a protrusion height being not less
than 1.0 mm and a ratio between the protrusion height and a

protrusion interval being not less than 0.07 and not more than

0.2,

16



